Preservation of Malay Singgora Roof  by Hassan, Zulkarnian & Harun, Siti Norlizaiha
 Procedia Environmental Sciences  17 ( 2013 )  729 – 738 
1878-0296 © 2013 The Authors. Published by Elsevier B.V. Open access under CC BY-NC-ND license.
Selection and peer-review under responsibility of SUSTAIN conference’s committee and supported by Kyoto University; (OPIR), 
(GCOE-ES), (GCOE-HSE), (CSEAS), (RISH), (GCOE-ARS) and (GSS) as co-hosts.
doi: 10.1016/j.proenv.2013.02.090 
Available online at www.sciencedirect.com
The 3rd International Conference on Sustainable Future for Human Security 
SUSTAIN 2012 
Preservation of Malay Singgora Roof 
Zulkarnian Hassan୹,* Assoc Prof. Dr. Siti Norlizaiha Harunb 
aZulkarnian Hassan,Ceramic Department Faculty of Art & Design,UiTM (Perak), Seri Iskandar 32610, Malaysia
bAssoc. Prof. Dr. Siti Norlizaiha Harun, Department of National Heritage, Istana Negara Lama, Jalan Istana 50460, Malaysia
Abstract 
Heritage building is a valued property because it symbolizes the national culture, history and identity. Conservation 
and preservation of the heritage features should be continued. Malaysia has much type of traditional houses which 
placed in every state. The uniqueness of the traditional Malay house is full with its own aesthetic value that is not bad 
the passage of time. Traditional Malay house is greatly influenced by environmental factors, including encouraging 
the flow and transition air, natural lighting, reduce direct sunlight and rain as well as energy-efficient home designs. 
Singgora roof is an architecture that preserves the traditional heritage in its design. Singgora is a roof made of clay on 
foot, comes from the Malay name called Singgora which means "Lion City" and was physically Singgora taken from 
the appearance of fish scales. It is well known in East Coast states and Thailand. The use of roof Singgora now fading 
because the problems that arise in terms of material strength, quality, fungal problems and the life 
expectancy. Conservation on the roof Singgora take a long time because it involves the process of open, treat, and 
then re-install the replacement. Therefore, the conservation of heritage building’s roof requires high cost and time. 
This research was done through a process, method, main ingredient, strength and lifetime of the roof Singgora and 
maintaining the heritage character. The use of supplement material added to strengthen and the quality to the 
roof. Research findings will be documented to preserve the heritage and traditional values heritage building in 
Malaysia. 
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1. Introduction to Singgora 
The architecture of the house is an important cultural symbol in the life of a society because it reflects 
the heritage of superior value to be inherited. Uniqueness of the traditional Malay house is generally laden 
with its own aesthetic value that is not bad the passage of time. A critical element in the Malay heritage 
architecture is the design of the famous roof construction. Roofs roughly complement not only to protect 
the body home, but also as a symbol of racial origins. Malay people on the east coast usually have long-
roofed houses, while the Malays on the west coast are roofed pyramid known as the roof of Perak. The 
famous architecture of the Malay heritage in east coast states of Malaysia and Southern Thailand, where 
there are using traditional Malay roof called a Singgora roof. The use of roof covers the building, such as 
palaces, mosques, private homes resting (refer to figure 1(a);(b). Singgora roof, better known as the 
"brick Senggora" among the people of Kelantan is the traditional heritage of the resulting roof of clay 
resources (land from farmers) of the original. 
 
In the quest to complete this study, the researchers have visited several dwellings with Singgora roof. 
Results from the data collected show that generally, Singgora roof or clay roof tiles have existed for more 
than a hundred years ago in Songkla, Thailand. Shamsu Mohamad¹, in his article entitled “Reading on 
Singgora : The Last Traditional Cottage of Clay Roof Tiles in Bachok, Kelantan, Malaysia” stated that 
Supark Intongkong who is a dedicated researcher of Singgora roof believed that etymologically the word 
Singgora is derived from a fusion of Malay and Thai languages. It refers to the shape of a hill in Songkla 
that resembles a lion. At present, Singgora roofs are still widely used for private and public buildings such 
as houses, mosques, gazebos and luxurious hotels. Examples of old architecture that maintain the use of 
Singgora roof are found in Wadi Al-Hussin Teluk Manok, Narathiwat which is reported to be more than 
350 years old.¹ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1.(a) Sample of Singgora Roof Tiles; (b) The Last Singgora Roof Tiles Factory at Kelantan, Malaysia 
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2.  Singgora Roof Tiles 
 
      
 
 
 
 
 
 
 
Fig. 2. (a) Sample of Thailand Singgora Roof Tiles, (b) Sample of Malaysia Singgora Roof Tiles. 
 
 
     Singgora roof tiles look like similar to fish scales arrangement from a distance. The single Singgora 
sheet from Malaysia is slightly different from Thailand Singgora (refer to figure 2(a);(b). The 
characteristic of Singgora roof tile is light and porous thus; able to absorb water (rain), then as a result, 
the house was cooling naturally. The arrangement of the roof should overlapping by each other, capable 
of flowing air that circular through the crack and roof as well. Although, there some disadvantages about 
Singgora which is the roof is thin, lightweight and easier to break. To complete the process of making 
Malay Singgora roof tiles, there are some requirements to fill the process. Singgora roof begin from the 
clay preparation, then wedging and kneading. What is the most interesting about Singgora making 
process is the method of kneading. They used their leg to knead and wedge on bundle of clay. The 
process is to make sure the air were not trapped inside the clay which can make easier clay to crack or 
break. 
 
While the clay is ready, its place on the mould to form the Singgora sheet using a special wood mould. 
Again the process also used leg in order to form the shape (refer to figure 3). After several minute, the 
Singgora sheet is ready for drying process and it placed under the sun to complete the process. Leave 
about 2 day for drying then the sheet able to fired using traditional kiln called Dragon Kiln which used 
lots of wood as fuel supply. It took for 10 day to complete the firing with temperature up to 800°C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Process of making Singgora roof tiles using leg 
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Fig. 4. Workshop for Singgora roof tiles manufacturing – using Singgora roof tiles  
 
 
The process of producing Singgora roof requires several specific materials and tools like clay, wooden 
mould, wire cutter, paddle and earthen oven to bake the roof tiles. 
 
 
“The Singhorra roof tiles are thin and do not absorb or retain heat while the modern roof tiles are 
thicker and heavier and absorb heat. You need aluminum sheets to reflect heat from the sun, create a 
ceiling and install air-conditional to make a cool environment” (Raja Datuk Kamarul Bahrin Shah, The 
Star, 3th Oct 2005)¹ 
 
3.  Survival of Malaysia Singgora
      
In Malaysia, the outset of Singgora roof can be traced to a local entrepreneur who started his own 
business in producing roof tiles at his factories in Kampung Pengkalan Baru, Bachok and Kampung Balai, 
Pengkalan Haji Ali.  Fortunately, the business thrives due to overwhelming demands as the roof tiles are 
classified as light and long-lasting. That make the Singgora still alive and sustain in the Malay traditional 
house even mosque and museum. All the problems that come up and challenge that prevents operators 
Singgora roof can be overcome through the support and encouraging demand for its use.  
 
Although capable blocked for years, the problem arises because the existence of diversity of types and 
new material on the market. However late 70’s, the demand of Singgora roof was reduced regarding of 
the quality, process making and cost for firing including the difficulty to get the clay material. The 
competition of the material such as composite material, concrete and zinc make the Singgora roof slowly 
reduce according to quantity. Demand is declining and the problem becomes more complicated to 
interfere with entrepreneur to identify new ways to boost demand for roof Singgora. 
 
Therefore, many Singgora roof factory closed and move to others business. However, the last factory 
owner still maintains and operated in produced Singgora roof to supply to the customer who’s still using 
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this traditional roof. The owner of the factory named Pak Jusoh becoming popular and getting order 
across the country (refer to figure 5).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Picture show Wakaf Kampung Dalam, Tumpat, Kelantan using Singgora roof tiles produced from Bachok 
4.  Preservation of Malay Singgora 
 
The objectives of research include identifying methods and manufacturing processes of Singgora roof, 
installation methods for traditional Malay house, review the content, strength and lifetime of the roof, and 
conduct pilot experiments on the compatibility of the use of additives such as color into the material of 
Singgora roof to evaluate the quality of the appearance of the mixture to adhere to the principles of 
originality heritage preservation and sustainable materials. 
 
The use of Singgora roof as the main roofing in Malay society has become limited because of the 
resource factors and changes in the current house style, nowadays. People are interested in the house of 
cement concrete and others material to such of their house. However, the houses still using Singgora roof 
with wooden houses architecture are located in the villages in particular places. 
 
However, there are an aesthetic valued on the Singgora roof itself make it this legacy still in demand, 
especially for the building of the traditional Malay house. For example there are lots of bungalow house 
in Kemenshah Indah, Kuala Lumpur and Aryani Resort (owned by Raja Bahrin) which using this 
traditional roof. The reason why some people unlike using Singgora roof is because of the used of clay 
roof Singgora has some implications in terms of conservation of the roof, including materials and 
finishes. Therefore, the awareness of limited resources and national heritage conservation considered 
important and is essential to the efforts in order to expand the search of new alternative sources for 
Singgora roof. The current practice in historic building conservation projects, the principle of replacement 
of original material that has been damaged, lost or destroyed is required to use the same material as the 
original in terms of materials, textures, colors, shapes, including the installation method (ICOMOS Burra 
Charters, 1982). 
 
Substitution principle is known as 'authenticity in conservation', which are divided into four originality in 
architecture, building materials, building and placement (Siti Norlizaiha Haron, 2010). Several 
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conservation projects on the heritage building in year 2008 to 2009, involving the heritage buildings such 
as Kelantan Islamic Religious Council and Masjid Shop Mulong, Kelantan which permanent used 
Singgora roof. That was alternative to replace the damage Singgora roof by using the method of replacing 
new Singgora or used of salvage materials.  
 
The main issues causing for conservation of Singgora roof is the problem of environmental effects on 
materials. Such as effects of moisture, rain, heat and pollution which cause the appearance of the pall and 
susceptible micro-organisms known as fungus. Sustainable the strength being of the main issues in the 
conservation of this heritage roof. The unique of producing Singgora was important. It covers the 
concepts of design, materials, processes and arrangements. Conservation process for Singgora roof and 
the rooftops of other types such as V-tile, Marseilles tiles are costly and take long time to maintain. 
According to Sharuddin Shabri, a number of high costs required for the work of conservation of old 
buildings around Penang as the Building No.57, Jalan Macalister which involves of the construction 
documentation, process and transfer the critical dismantling, cleaning, repair and the reinstallation process 
took for 2 years to complete. Similarly, according to Kim Hock Lin, also disclose methods of treatment 
and roof-tiles tiles V that take a long time same as Singgora roof problem. 
 
 
5.  Methodology 
    To achieve research objective, method of experimental on originality Singgora material has decided. 
The basic raw materials used in this work are clays procure form Bachok, Kelantan, Malaysia. Focusing 
on clay material, sample of experiment was conducted at Strength Lab to obtain the complete data of the 
original local clay. Continuation of that, the addition of potential materials into the clay made a move for 
additional strength in roofing sheets. A finding has been obtained and able to increase the strength of the 
original material to overcome the problem. The material used to increase the strength of local clay is 
called grog. Grog is pre-fired clay took from rejection of Singgora sheet after firing process. The material 
need to crash into small particle then sieves using 100 meshes. The original local clay was mixed with 
grog and ready for kneading and wedging process. Furthermore, to decrease the appearance of the fungus 
on Singgora roof tiles surface was decided to applied a layer of glaze. Glazes is a layer of glass through 
firing process at high temperature to improved strength of clay bodies; create a color to clay surface, 
water resist and durability. Glaze give different surface treatment for clay body depends on the ingredient 
of recipes. The best treatment for Singgora roof tiles is matt finish which has similarity to the original 
Singgora finished.  
 
In order to attract public interest to used Singgora roof for their house, color from oxide is added into the 
glazed. Through the research, the assumption of using color on the roof Singgora hopefully accepted by 
society because it can help to increase the function of beauty in as a whole view of the building. Adoption 
of some elements such as the traditional pattern capable of mesmerizing feeling at once attract the 
attention of the people on the roof of  Singgora. Experimental studies carried out include the original clay 
composition and the percentage use of the dye from sources such as Copper oxide oxide, Cobalt oxide 
and others. Colors such as yellow, green, black and red applied to the clay, and then it goes through the 
same process as the production of roof and burned Singgora and created a color in the roofing sheets. The 
next process is to do some roof arrangement in accordance with design creativity to get an overview of 
the installed roof shape. 
 
 
735 Zulkarnian Hassan and Siti Norlizaiha Harun /  Procedia Environmental Sciences  17 ( 2013 )  729 – 738 
Table 1.  X-ray Fluorescence Analysis of Singgora Clay (Bachok, Kelantan). 
 
Composition Spectrum Measurement Intensity(kcps) Result(wt%) 
K2O K- KA K00 102.0421 2.7 
MnO Mn- KA Mn00 0.0871 Trace 
Fe2O3 Fe- KA Fe00 144.6215 4.3 
Na2O Na-KA Na00 0.2763 0.37 
MgO Mg-KA Mg00 1.2826 0.72 
Al2O3 Al-KA Al00 163.4429 22.9 
SiO2 Si-KA Si00 275.550 62.2 
P2O5 P-KA P00 0.7612 0.09 
SO3 S- KA S00 5.2149 0.68 
NiO Ni- KA Hv00 0.4195 Trace 
CuO Cu- KA Hv00 0.3402 Trace 
ZnO Zn- KA Hv00 0.8703 Trace 
Ga2O3 Ga- KA Hv00 0.4467 Trace 
Br Br- KA Hv00 0.3199 Trace 
Cl Cl- KA Cl00 0.3245 0.10 
ThO2 Th-LA Hv00 0.7580 Trace 
CaO Ca- KA Ca00 7.8130 0.3 
TiO2 Ti- KA Ti00 4.1873 0.93 
Cr2O3 Cr- KA Cr00 0.0667 0.016 
ZrO2 Zr- KA Hv00 47.203 0.043 
Nb2O5 Nb- KA Hv00 1.7253 Trace 
BaO Ba- LB1 Hv00 0.1179 0.069 
PbO Pb- LB1 Hv00 0.8897 Trace 
Rb2O Rb- KA Hv00 4.2271 0.046 
SrO Sr- KA Hv00 8.4901 0.021 
 
The result showed that the most highly ingredient does have in Bachok local clay is Silica and Alumina. 
Both of the material is represented of body of clay Singgora which become strengthen while fired into 
kiln. The reddish colors in Singgora body of clay appear from the material called Ferum/ion (Fe2O3) 
which approaches the clay body as a hold. After several experiment doing on adding Grog as an agent to 
make the clay more strength, the result showed that by added 2% of grog, the clay is stronger than 
original clay. Below is stated the test result of original clay and improved clay using grog.  
 
 
 
 
 
 
 
 
 
 
Fig. 6.  Compressive test graph. 
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Table 2.  Data of Compressive test result (Strength for Original Local Clay) 
 
 Max Load 
(N) 
Modulus 
(MPa) 
Final wall 
Thickness 
(mm) 
Final outer 
diameter 
(mm) 
Maximum 
Compressive 
load (N) 
Compressive 
stress at 
Maximum 
Compressive 
load (MPa) 
Mean -3,530.62 3,064.70   3,530.61694 6.44899 
Standard -3,530.62 3,064.70   3,530.61694 6.44899 
Deviation ----- -----   ----- ----- 
Maximum -3,530.62 3,064.70   3,530.61694 6.44899 
Minimum -3,530.62 3,064.70   3,530.61694 6.44899 
 
Table 3.  Data of Compressive test result (Strength for Original Local Clay with Grog) 
 
 Max Load 
(N) 
Modulus 
(MPa) 
Final wall 
Thickness 
(mm) 
Final outer 
diameter 
(mm) 
Maximum 
Compressive 
load (N) 
Compressive 
stress at 
Maximum 
Compressive 
load (MPa) 
Mean -3,890.61 3,356.40   3,890.61235 7.22380 
Standard -3,890.61 3,356.40   3,890. 61235 7. 22380 
Deviation ----- -----   ----- ----- 
Maximum -3,890.61 3,356.40   3,890. 61235 7. 22380 
Minimum -3,890.61 3,356.40   3,890. 61235 7. 22380 
 
According to the result showed that by adding 2% of grog into original Singgora clay is totally improved 
the strength and have been stronger than based clay. Moreover, the color of clay slightly off whites 
because of the grog characteristic itself. From the finding, the objectives of the research were achieved 
and the goal of research is clear. The concept of renewal on the roof of Singgora heritage is accepted. 
This proved through participation in Innovation, Engineering and Materials Competitions at the 
International Engineering Innovation Exhibition (I-ENVEX 2011) in April 2011 (refer to figure 6 & 7). 
There’s a lot of positive feedback received by the public which need us to maintain this Traditional roof, 
promote and they accepted of innovations that made on this study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6. Mock-up - innovation of Singgora roof tiles. (Study on pattern and color)  
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Fig. 7. Presentation and Competition at International Innovation, Engineering and Material Exhibition 2011 
 
6. Conclusion 
 
    This research was done to discover the histories and philosophy of the roof Singgora from the Malay 
community and delivered a new concept of Singgora. By added new material into original material to 
overcome the problems that often occur in the roof or traditional Malay house especially Singgora roof 
tiles, the objective of the research is achieved. People are not interest to the Singgora roof because it’s 
low strength and easier to form a fungus on the surface of the tlies within 2 years. The conservation cost 
is high and took long time to replace new tiles. But now by introduced a concept of improvement on the 
Singgora clay hopes will preserved the used of Singgora roof tiles in Malay house, perhaps. More than 
that, glazed tiles can prevent from the fungus and make a tiles is durable also long lasting. The research 
finding will benefit the Ministry of Information, Culture and Communications of Malaysia in 
documenting traditional Singgora roof in Malaysia. In addition, it reduces the defects that occur at the 
surface of the Singgora, then hoped to increase the production of roof Singgora manufacturer to produce a 
quality tiles. Moreover, will promote to the Malaysian in accepted the Singgora roof to their house 
without changing its traditional character. The research findings expected to help the conservation of 
National Heritage Department in retaining and preserving the use of roof Singgora and using new 
alternative materials or concept for better quality, long life and sustain the asset of Malaysia Heritage roof 
tiles for next generation. 
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